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9' : S^Xi|2| m^B 10 : s^Xil2J 
[iJg2i SM\*} AS] 

g -go| Aii^i ^56PI flff SxlOIP. °^^os MgSl^ mmW* 0HBSO| S ^ 

2fOh H^o^ Ht6iM?J 95-36079. 96-213332] £ *>Qi ^gOi! agj 2°J0ID. = §£i 

d\ mm ±^o\ mm assoH^i ef^:>f 515 ^eoi wwo\ 33 2i= g^iEi^oii sap* s 

Ail^2j ^XilS ^261 SHSS^I ?1» S|2JE 2Jfc 3J0IP. §£H£i 0121 «g 8HSSH?I ^iortf 

XF£ld ^HI AFg6F3HU £^ £^Hf 1^ A^mg ^|s A |9|^ sg0l j oj 6H AI££J^|£ 6F«XIB Af 
S^2j ^Xil2f li^ Pi^£J0i tf30ll HP XI S@ ^JlfM U El LH XI 58>3P. OH^Oil §2 

^8i^£j 95-36079^ 0I2HK gXilM 5H2 8F3I 3B2J22S 2 0l2i°U 35^ BgSlfc GilOil 

fe tt£ BS ^Xil^ 01 a SOI bHXiiaCH 2JSP. IJ IJ 01 ^gSFXI SW£ SJ4= £!2!XIB g£i 52011 m 
EF 3 CUB 61 a§2 3 [EH OF CI- 2^ Oil AH i^6F^ OIEHJFXI gXilg ^^Sh^QI OlE-iJFXi Oi^g 

01 aaa. oia& oieh^xi gxii oH^^f ^21121 3Hd 3Ei3 >ii£i£2j ws. xiD\^m msn o\&d\ 

XI gXIISS CH¥« 8H2» 2! Oil a & KgOIP. g£H2j 26H s 2 Oil AH ^XilDl 2 8HAI0II S = £| 

tf»£ ^Hl B^OI CH&8I S 2!0I«P. 01 SXHfl 6HSS^I ¥IShOi «8I ^S^f gX | gffc XHg ^ £1 
Els ^XHSOil 3U8F01 AFg 3fS£U 2^01 ^SI£J^ ^Xil^ 3?il JH£ £j£o Lf tfSS, S 

^XiPF BSSfSP. 351^ XH^Oil IFEF *£B8^ :H^2j gHOil Sfl|» 3^2j AFOI^Oi! 

^Xil^ CUB 51 §2^1 ^Xil g^O! 2J2JP. 32^ gj = j& M^OilAH »»8>fe ot^s 
33 ^SIEIC^ § Oil AH aj^oH 2fm ^xii^ Hf£°^ fe^ XH^'S M§&2£ 

Mi 6H^ ^ ^ Si^^U 2 ^ CHI AH ^^6^ ^^01^01 S^Oli ^£FMCH S^o^ ^gj >^^£j^ 

^Xii^ CUB 61 ^'^8f«D. 

oias ^#hi ^xiim ei6F0i ssoii ^&raoi 2^ mesj Xi8f2h s^ioii gxia^ 

^X{| 3£!3 04 ^1 CHf O^dH^FXI Hf-E gfi^XI ^^ohCN »£h£J ^^011 AfgS^QI ^I^^OI 

xi &g ^xiieoi 2i2iCK 01 an ^ ^x-iig sh^spi $\mo\ g^nf e^oii ^di^ 2^ ^ § ^ ai 

BOFD 3^B^F6F01 &=S| <^lf ^^Oil CLf^ Bgo^ ^^o| ^ f>j g A|ES>«2 U oiOOll 

tfe£l Sllf£f £E 2^0f2^F ^6HXI^ ^Xil£f 2= SSOil ^^2) &s}Q\\ Wtm gHJ ¥^ 

m sM OldH^FX! SWI^ tt^S maCf. (TH^Oil ^XilS B^0|| 6H^6^I ¥I8FW S^2j ^5 

£f ^xieOil CH& S§^f S^mi 5F^^I CH^Oil 3 2ifM SCH^ 6F04 52i 3B6f 

SCL ^ 321^ g^SJ AFOI5S «f blBll^o^ B^!8FW ^^Oil d!6F01 g^OI CUB 61 3 7il6F 

H^AH S^Hf AHI^ ^ siEIIBIOFSI B>1I6F3 3£I3 ¥ISF01 sJDiSh 

^>il 6f^ 5jo^AH Sj^Bl 521 ^6^ ^OlCf . 

^ g^OIIAH ^Sia^ ^^£1 SICH^ mO\D\ ^ISFOI M^2] XHMM ^SgCMI HI8F01 ^tUgHf 

^° XH^g M^^^ Al-g 61-01 □ MF0I5S 5JCH*[ 331 6F3 ^^°^AH XH^5g Kl £F0l^g Afg& 

— ^ AH ¥BI2i0l ^e°J 4^ 50ICL ME gf^SJ XHS^^ El & Oil £ = 
MSS^Lf 3IEf tt± Hf^^OI XHM^AH AFg 3^8hXIB ^i^^HJ ^^01 DIB6I HJ\ 
^OIH 3g0il CEFM gf>LU|2| ^ISOI gOISfXI Sf^ ^X||£f 3EI3 2f2^0il CL^ 2^ S^0ilAH£i 
£J££| ^8 tffll tf30ll £gOI I§6f^l £iXI ^6F^ SXIIg I2§ s»!3 £S XHgB}2S2| 

fiat sb ^eoi mi^oieg Afggf^ =01 ^soii ^chah chbsi sif^F 12 a 

eh ^^01 MF01 2gOI 01- U El- ^J5XH XU-IPI- mi EfOI M&l ^^0! gOl^g gOISiD ^61 nilEfOI^ 
SB Oil AH ^ ^ SSOII bl6F01 ^eOjl Bfiff Cl 2 ^H^S D» »«A|9|°S S8H 5011 2iOi XH 
S^AH CHB8I §8 310IQ. 3iC[2 3U 2^01 AFg «^8JDfc OlO^lfe OmCM 3^ AF 

^. g,^ 6isf0il 2J6H ^'OiU^ CI2J S?b Cl"+H 2 0-2e = CI0>2H + 0ii 2J 6H C1o~2F 2H + 2| ^h^OI ^OiU3 
2H + ^ Oil AH ^^8F^ 2H 2 0+2e = H 2 +20H^ ^^£J^ 20H2F gli^CL OI^OilAH ^ ^ Oil AH ^^8F^ 
Cl 2 ^ 2Cl"-2e = Cl 2 ^ ^HH^ Cl 2 +H 2 0 =HCI0+H 2 +cr. C 1 2 +H 2 0=C 1 0+2H +01*011 20ICK ^ ^= 

Oil AH ^ 2W0il 2| ff ^ BE2J 0 2 H 2 02| m^OW S|& H 2 0-2e = 1/20 2 + 2H 4 2F ^ «^2J HCI02j^ 

^ ^ Cl"+H 2 0-2e = HCI0+ H + ^bH^D. 5£«! Oil AH HCI02] >, g oj 0; oj gAH| ajxusm 

^eOil 12^ HCI02I ^£5FXI a^B Sf=lD. DAI ^6H tt± ^^21 S^l^ Ol^^o^ 

PH =02J g^OilAH ^4: 2^ ?|g +1.23(V) ^^2J SB 2^l£z +1.36(V)^ Sl^^5|2?b CI 2 SP 

0 2 B»OI ^d^D. 3EH°^ C1 2 ^^S Sg^^il 8F^I ?| 6H S^SI XH^^ XHSMCF fiilEF 
OIS XHSS A*S8MI 3 20ID. ^S3f ^^XH2| 2"?eD HilEFOI^^F SB 2^ ^OH 3lfeOI ^ 
^8Pi ffH^OID. OlffH B^ fc 0 2 2J ^AgOl ^^OIEFB 2ltt±m S> k ^ XH^« 0|g6F3 CI 2 2J 8.^0 1 =^ 

^ s^oii^ xH<i^i <%=>m AFgof-xi S20 sifg uEfy^ ap. a pss^oii ci 2 sjgsi a 

- * DN ^I^OI HilEFOlM SD ¥4-8F3 0 2 I^OI Pd0?1l2j Afg8FB Olg^o^ 100% oj 

Cl 2 ^^01 3fSB 2J0IP.(tffllSfe xH4^ ^FfeSh C IO _ b ^^Oil 21 Sf ^^01 °[^| [Oi 
^Oil XH^I SI8 100%^h 2JXI a^p) 

Ol^Uf ITS Oie^B "B^iOil 2J8F04 DM XH^Oij oi CM ^F^OI SB 2=> ^OH ^IfeOI ^4^*! Oil 
EfOI^(N : X\ Mn *\ g)M Af§ff S^0il£ ^Xil3F QFUP. 

^ fiilEFOIMS ^gOil 3SAI9I3 B^F6^| ¥|SF01 ^^j|6FXI a^B SfSP SHU 

6FB GilOil 2J5H ^'OiU^ ^ 0 f 2S iUIEFOie 2 ^0II S^SOi ^B XHg2i EH 01 « BXF = 

»S. ^. ^m, ^EI^HF XH^^ s l >il M^Oil M^£jQi ^Oil SSgOlU ^g 3EI 
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Oia-IEI gXHS oH^o^l ?!6F0i£ MSi 2I1J0! ^ XI PI- US SI 01 3|BJ£j ~0i|^ g£j I^Si^l SO 
LP I GH^Oil EH 01 ^ 31i£j 3101 ^8 0I£IM§M 01 IJO^ oip 

eiPhS ?|» EH 01 ^ 01 H L\2\ £X\W g^Oile ^XIDf £2<o u C^hs S gc „ 

^§3 LH^Oil flXieOte 5g Bfiff 2J0ICL = ^SI «SKX ^ k 2^01011 £ *' « S2i 

S2I CHB6I BS-ff 5 0IOUH AhgAl EHDI^ nr ~ Oil AH ^ XHi Ph ^^t'r~ >| £ ^°JSf 

HQ. £ QS « A| Oil HB2.4te £^ XII £1 £ = « HJIdfOI^Oij BXH 9S6fS AH *~ 

"01 g.'^ eeOIIAH MUf S^SMI §^o^ AH a ^oj -goiU ^ne^i ^^§21 &g a^n 8H gg 

201a. sHusfs xi^g a=j» n&±m E^m emou ^x\m^ g?^ ah ^ d§ s~ 

XH s=£ Oil AH 2^ »X||£| JHfiOl S£fe 2^ a J§I 2^21 OfS 51 6? 21 8 g£2l SHI 8 oH 

sk 4^ at aoia. g?=oii/H h + e^oiiAH wag^ oh" oisoi atQi oich *3hsi oi8oi y 

mm® H 2 0D[ SCf. 40H" + 4H + - 4H 2 0 0ICCH e^OiiAH Affile* 0H"Pf ° 0 ^5og OISSK* = H 3 Oil AH 
tf»SCh 0J£f/d S6H tf30ll/Hfe 2^ ygoi CHBSI §£8101. SAI2> 4*g0il H3I8 S!^ 

5fX! S2B 26H^ BtSK ^ 8D. 0118 M£ CUB 61 38 S^OII CHBSI ^8 SSS Phafw 

BS AI2>0il ^£ Sl°U fl8K)lfe S&B BSOI 3E^£JXI S2 2 S£J ^, ^ 

Oil ^25 LH Oil AH **gf& 3 2>| Aj^g ^1- XI ^2 USS* AI2> §oj :?|6FXi &og £ 8 tf5SJ s^g 

40> 21 LK 3 SHU 01 HH CHBSI §2& 58 4-gOIIAH MSEIfe 2=2j XHS^f CUB SI §2^^ :* 
01 El- . 328 80l»te 26H^e SoHAH SXPF 4^50il £^£IOi 01821 Olg^l «^oil ^ 

311^3 91D\ mmO\\ 0I82J AKlf^ £^oj ^-g ^^6^133 01 5 Oil CLFB 2=?2j m^ 2 | ^°Pf 
OilAH *aSPI CH^Oii XH^o| AiE« ot [n & §| eSSFP. OtIB MCH ^IL'Sll^eB 1>8 XH^- 

S^(M^)^^Ai^5|&ShXIB ^Sf 2^(^=)o^AH S^PIU ^^HJ XHEI^I A^5f^ 5i g □ g5f 
of- CI . 

Lh,lr0 2 3)l S£fe ttsim m ffll £1-01 M(Fer rite) 2 = S Ahg&os/d fSH il^Sf & 4= 21 D . □ 

au ffliaoiM a=g Afs&iiH a=°i oh" aaoii mg *■ oi=°j §§s a=a iaa g°j 

2) §j 0IS2I e?h£| OMAI&CL 01 £H & gH|g oHgS^I ^ISfOI Afg£|fe £c C ^ a = o 

d-a s^s a^sftf^t ?f^oi I2?^olI^ a = oj Sfi a = b (g oi^os &s ^§?sj 
xnshs feini s^2£ Ahga^ qi wife ?n ^fxin 21 cl ^si di s»i£ A Hfe 

OflAH S^CHI S2. l £!?hS %S\<X S^dl EHDI^SJ ^PS2f XHS» §S}0I i?^|8(XI o (a 

CK IHI£hO|e s° m,= 3 a 2 = xm|0| g4s0) | m m EHa , ^ « oj gyog E' 

e gai& sxii^f wawfe 2§ afeistsip. rasoii sarsoi mbs^m stt 2s a^o S/H -gou 
3£ii2 a^a aa eis^si s^oii tug asf em Bfg°g ^goii ^01 s^sja^ >!g sa 

SI 5H28hSAH M2S2(f feOlbQI 3 ^^!0I 21Q. OflSSS OH'aSOll ^£lgJOI ME ElEfte 
a«§ 31! a^^ ffliaOIMS Si, l AI?i &± aaSfg 5ICH& ttffl S^2J S«IS e«S 

^soiiah was^sm ^2 siu^f fee niBfois a^s Ahg&osAH inea a?i x•^i, , xioioii cos 
a^ ssoiiai fe^sffe ci3f oh"°j uims 5!ssi suhai3i i'*je? s§&°sah a^ aaa ems 
m±m m&M ^2 shim ^012 sesi Enoi^^a a-as sjohe^ spi^is? gjgoii e& ^goii a& 

20ICI. QM SfSrS if^OIIAH giSSIfc a4:2f ^±£1 S,^§ SgSPI gg2§ a± Sf^SSI g 

S a^lfe PH = 0°J §0)1 2101AH a^S 7i5£2S +1.23(V) Br£!SI £S a^lfe +1 36(V) S 

StSS^o Sfe ci 2 BO 0 2 m&0\ ^a*hCh. n&SS. Cl : Si SfOI Anode(gf^)°J 

a^ ^oh mgoi\ a^iss ^otsiw o 2 w^ts ejnisn) ci 2 ^oi.s^ sie 201 eesiD. 
oisais a± »«toi a^^ ci z »aoi 4Hg asfs(«isss miaoiM. 5f=g) a^s gt, 1 

Ais a# °aoii mm oh sss a^^oiiAH ns^i mzi ci 2 ^jg ^as^iia a^oiiAH is8f3)i 

a^°l OfSS 22 OH 12 ^2°J li§ ^Olffl SESf a=£| ag = oj| A H af^8hfe ^ gf^SJ gfl| 
S «S8f3| flff 20IQ. [[HgOfI g VSOI 8HB8r23a 8H= E SKI ^ g^!°l SfgOII Ilg =^ 

0IS2I ®±®o\(H SAia AfgOl 3hgS^ tfa2 | £g g ac|»8f?l «8KM a^°l Cl 2 

w«oi acH^h at? 6hfc2^ a^oii 21 d\ at aa agf°i oj^jai a=a aaa ^s^^ioiiah as 
e# »«2i sms AHasDi 2. n £12 aasi aai a§ °ia s?ilhoiiah s°'2? ^521 
m sesi sr^sh^i wsrot a^a a?im a^«i uiskm ch&si aaisn! anw xhss 2 
goia. 6,0 1 a ifg s vson saa essoii a^i gen xuiisi ^gsis nu oi ^ S oj E =, s 
^^lhoii ^»8km a^oii asi ?fsis ^souah^ a^ ejgoi soiya. oion a^si xhsoii mat 
a^a &ss QSJii uaya. tmgoii s afs/H& pt. iro : aiu ptxi §s n-pta a^3» 
= = 2t!ig a^ao ci 2 a a^oi §g assxia aiaoiM s 9i= hehuoimoii xh£is§j a 
^g2i sAfig Algols 3J0ir:i. 01 tm 01 a^m g^e^AHe gf^eci chbsi = ^01 
mi2 12 JH g oii SSS ^aai^u 3iEi ¥^soi ^2 s^xhs* ois&°s/h ^,^ia = »goi so 

BemXt Sffe as §»lf 4= 2iS 30ID. 2E*j OlttH Oia^a ^xl^E^ UIBtOIS 893 S 

aa a§¥a ass sjoh^i ^sicx gssi ^tjsui 2.12* sat 52s □ ^sa gone du 1011 

UEftSQ. OI6f3f ITS S^fe *Eii S|g AfgSlfe gEHOII a 6H fe'EHiiE g^^a ga 

^eoii as? ass qui gfasci. shusis goiis Diira g±» HE12 a^ y§§ *sai 

3lfe OIUIH ^S0| Eh if &^aCH 2131 ttHSOII 5 »S0I 8HB8r2M SIS m^0\\= C\± R2}&H Q 

— ^ ■ ss 4-e^u ga^ga ^21 ?isj«e = &goi sjgi 2!D d£hu ssaiejs sut 

oHQ 3ISS g^fi 4E4=fe ^§0)1 £&S g^^h gJD 
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E gJsS DIUI §01 U\^m HI 31 a 01 ^E4> aSHAIOII gJCHD^ 0H3H-I§a = = «*c- 

S 5 DAI Bfaa BIB* 2! §£H2| S8H USS fi^OII £|*f CI.2I ggOll asT^ic" 

All SSI MSOII 2311 812D. 3£HU S Bfgg &AI2I 2? Oil SI6H H8I& OH£f U^Oii 2|s> ^Jc-' 
CH^ stS&S 8f 4= SiSCL & a J?21 ^E^SSj OIBS CIS S=o S ,A^ Sf0J 

^ssife soi fe'sgiioiiAH m&\ ssa 2E aa. a vsoi fflasma ansa* sV^S 

CHIAH AI&EJ2 g^3|2| * g^g US 1*3 Oil AH »«8H= All SSI SHIS 6HH8f5l ?l6loT 

^asm. dai arsis as ssaia Dgja g^ioiiAHfe as 4E?:xia iai *aai a^ai 3^2 

1» MICRO IIEIOIIAH ^E^ga ESH. S, ^IBI ¥S 53 01 HI3133 2» 31= SHoil/ri*- £ = 

4-gOil SBS *!E. 3». = AH . g± M3f ?£ 201 W3ISP. 3£I3 3x1 ffisaiS! g EHOII AHfe ^E$ 
5011 SSS §E £<S (Hardnesses. Or3L|lsiSa »8 DIUIHjU S*. gi 3IEJ2J ?°i£f 

&e?si xn»§hCL 4» eaoii/dfe aai ^3011 yof asxiE es ^ah °i- We ^e ?ib - 

SS xH£J8rE^ HOIHD. tfH£ DIUIVSI &i? g gS| gf| dr£r±£rE3f PHSSI agoi Oft! f 
£AH2| §^ fe* EH Oil AH gj a OS go.g 0 | SCI CH JH^orTII g^g? S2£l Sfi SaaQHl SHE 

3f2J0l OHIO. Ola SOilAH SAKHIAH eg HB 4*E^U gS^ oitttxioi » 

S? S6H MS KS^Oll 2iOi AH 4>E40 r 3f§ fi- MS9D. SHUWS 4*£4*goil DIB SSS 

CI OISOI g>^0l|AH a»SW MS^Or HI2SD. gcf + H 2 0 - 2e = CIO" + 2H"0fl SI& CIO" 3f °,SCH 
HQ. 3EHU gS4EI^3| g§ * 81 81 XI Sfs g0 fl/Hfc 3DXI MS S3PI gXI SfD CH^oi a^.oj 

^ »«»2S SAITOH g^AH MSSffe Sgg 01* II =^ SJOI 2iKQ D*U i »ga 

OI£H£f SAHIS 8Hg8H2 a S.' Oil AH E SSB MS^2I H£II2 S£?ei|oi§ SOH/H£ ¥£l S oi 

SISH SOIUfcOHfl H + a aSH aSf (Cathode) OH /dS| h 2 0 & Si CHI 21 & H; «t 2H 2 0 + 2e = H : 

+20H a g§ a±a 1/20 2 + H 2 0 + 2e - 2OHOII 21 & 0H2I m\H g>> = (Anode)OIIAHa H,0 

aSfOil SJ si- o 2 H 2 0 - 2e = 1/20, + 2H + 0II 2|& H + a ^^01 gCHyCK OldH g^OIIAH &^8^ 5fOI 
EJtf &P»(Hydrozyl Radical) = OH 3 1 0I2S ^gOIIAH aSI^S °!o a 

33ii 8^1 bob tfaai mag sii^i g^sh- ai g^sia. 01 * a i tf"r«la afsSai Ps] 

3 £11! as 2J3IAI0H 2^21 gOHl SHIMS 2S8KM fe^2| ^gvil a= I 38* (2)» Jxi » 3 

oi m a^ y§s s^ahi2i gi3(9')a g?= a^d) aioiohah ^ i» AT&a i 5soi »3» 

ESAH MSOI S8HXMI SO. E Qg fe'AIOHSAH 31! HI BE a H£^AHia SsT9)S ft 

xiofoi s^a u^ahi ssotido) sa $*oi sa»i o^3| wstot ?s§ ioi aii ls ^ o j 5 H 
^ ej-soii aim Msa g^s ¥£iaoi &s & ^ a^ 201D 



S^S 1 



2 

5 fSSI MAIOHS AHa±S a^ WlSSa DIIDOIM 3ISga &g SI Ahg8l3 s^oe 

6 n^g a^ ofisse ^e.>ai-ga is s^s xhss af§s. ( i § 6 Vfe 2 
g^if 3 

| 0 p?!!^^,!?! SAH 8f - fi| 3 ^ 1011 HI3H 3?|g CHS.^81 33|| SfOj a 31=! ShaSS feOI3 

mw?!^^^™^-^-^^ 2 ^ QDIy£| ° AIWI SH - S ^I -ISfOH HIDOIMa EH 

° 3 — &oi«si ^^501 DBaoisa sai son g£i &o SAI 

SJ« a SS5i?Si SAtm 0 ^! SSoVSS^ ° A,M £SJ w * 01 ^ B » aa 

a?» 5 

011 attain a^a ehdis 3£i3 =£^- s »ia sseh 31 ui rAsfti «»o l ist 1 315 
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